Introduction
The historical background to the study of the equine placenta has been summarized by Steven (1975) and . The events of early pregnancy have been described by Ewart (1897) , van Niekerk (1965) , van Niekerk & Allen (1975) , and Douglas & Ginther (1975) . Studies of the development and fate of the endometrial cups have been made by Cole &Goss (1943) , Amoroso (1952) , and . King (1967) and Dickerson, Southgate & King (1967) gave a detailed account of theorigin and development of hippomanes in the horse and zebra, while other accessory structures have been described by Clegg, Boda & Cole (1954) and Whitwell & Jeffcott (1975) . The term microcotyledon was first applied to the exchange units of the equine placenta by Drieux & Thiery (1949) . Samuel, Allen & Steven (1974) described the development of the microcotyledons in early pregnancy, and the vascular arrangements within these structures were investigated by Tsutsumi (1962) , with supplementary observations by Steven (1968) and Silver & Steven (1975) . The morphology and morphometry of the fetal membranes at term have been recorded by Prickett (1970) and Whitwell & Jeffcott (1975) .
The most comprehensive account of the histology of the equine placenta is that of Amoroso (1952) , who collated the results of earlier authors with his own original observations but pointed out the need for consecutive and accurately dated placental material to cover the whole course of preg¬ nancy. The ultrastructural features of the equine placenta have previously been described in a limited number of animals at known gestational ages (Silver, Steven & Comune, 1973; Samuel etal., 1974; , and also in undated specimens (Björkman, 1964 (Björkman, ,1970 (Björkman, ,1973 Wynn, 1967) . From Amoroso's histological study we have proceeded to a more detailed investigation of the ultrastructural characteristics of the equine placental barrier. A preliminary report of this work has appeared elsewhere 46, 61, 75, 98, 101, 150, 200, 250 and 300 days of gestation and prepared for electron microscopy by the method described previously (Samuel et al, 1974 Allen, 1975 Fig. 1 ). Some of these vesicles are clear, some contain an electron-dense flocculent material, and others have fine electron-dense granules around the inner surface of the membrane. A few small electron-dense membrane-bound bodies are found scattered through the cytoplasm of the trophoblast, as are occasional microbodies, multivesicular bodies, microfibrils and microtubules.
The fetal blood vessels which are surrounded by a well-defined basal lamina, have a moderately electron-dense endothelium with a few luminal projections. At this early stage of gestation the vessels are clearly separated from the basal lamina of the trophoblast by the surrounding connective tissue (PI. 1, Fig. 1 ).
The maternal epithelium at the time of initial attachment consists of cuboidal cells resting upon a diffuse basal lamina. The cells are held together at their apices by junctional complexes and slight convolutions appear in the lateral walls. The cytoplasm of the maternal cells is more electron-dense than that of the fetal cells because the cytoplasmic granules are more closely packed. Microvilli occur at intervals along the apical surface of the cells, but, in contrast to the fetal side, no zone of organelle-free cytoplasm lies beneath them. The maternal microvilli are often branched at their origin or arise in clusters from a protrusion of the cell surface.
The nuclei of the maternal cells are spheroidal in shape with a slightly granular chromatin. Mitochondria are distributed throughout the cells and are generally spheroidal with lamellar cristae. Patches of rough endoplasmic reticulum and occasional Golgi vesicles are also present. Mediumsized electron-dense droplets, often with a halo between the contents and the membrane, are especially prominent in the maternal cells close to the microvillous surface (PI. 1, Fig. 1 ). By specific staining with phosphotungstic and chromic acids (see Rambourg, 1967) , we have shown that these droplets contain mucopolysaccharide. (PI. 1, Fig. 3 Fig. 7 ). These are found throughout the cells and continue to increase in number and complexity until they com¬ pletely surround the other cellular organelles.
The position of the fetal vessels has now altered considerably. The vessels become closely applied to the base of the trophoblast and indent the epithelium to such an extent that they are surrounded on three sides by trophoblast cells. On these three sides the basal lamina of the capillary is fused with that of the trophoblast (PI. 1, Fig. 4) .
The maternal epithelium throughout this period shows little alteration in ultrastructure. There is a continued reduction in the height of the cells and increased proximity of the cellular constituents results in an increase in electron density. The basal lamina is better defined ,than before. The convolu¬ tions of the lateral plasma membranes begin to separate before 150 days and intercellular channels similar to those found in the fetal epithelium are well established by 200 days. The maternal vessels remain separated from the epithelium by a layer of connective tissue.
End ofpregnancy: Days 250 and 300 (see Text-fig. Id)
The effective thickness of the trophoblast is reduced still further during the last third of gestation as the indentation of the fetal vessels becomes more pronounced. The overall height of the trophoblast at 300 days is 6-0 µ while in the regions of indentation it may be reduced to 2-5 µ . This, in conjunc¬ tion with the continued thinning of the maternal epithelium, 3-25 µ at 300 days, leads to a marked reduction in the transplacental intervascular distance. The nuclei and mitochondria of the trophoblast are generally confined to those parts of the cells lateral to the indented blood vessels ; in the subvascular region between the indented capillaries and the microvillous junction there are few organelles (PI. 2, Fig. 5 1 ). F, fetal side of placenta; M, maternal side of placenta. Fig. 6 . Apical region of trophoblast at 98 days of pregnancy to show a junctional complex between lateral cell membranes, ma, macula adhaerens (desmosome); mv, microvilli; za, zonula adhaerens (intermediate junction) ; zo, zonula occludens (tight junction). Fig. 7 . Smooth endoplasmic reticulum and mitochondria in the trophoblast at 200 days of gestation. Fig. 8 . Electron-dense bodies in the apical cytoplasm of the trophoblast at 300 days of gestation. F, fetal epithelium; M, maternal epithelium. many contain membranous fragments (PI. 2, Fig. 8 ). Although they may be randomly distributed when present in large numbers they are more usually aggregated in zones immediately apical to and parallel with the nucleus. Intercellular channels are still present although less wide than formerly.
The maternal epithelium at this time is extremely attenuated and contains few organelles. (Drieux & Thiery, 1949; Samuel et al., 1974) . Elsewhere the chorion is separated from the endometrium by the products of glandular secretions Flood & Marrable (1973 , 1975 have detected hydroxysteroid dehydrogenase enzymes in the trophoblast of the equine placenta with the most intense activity corresponding to the period of development of the smooth endoplasmic reticulum. Our observations support the conclusion of that the equine trophoblast has a major role in steroid interconversions. In Text- fig. 2 the hormonal events of preg¬ nancy are compared with the changing subcellular constituents of the tissues of the trophoblast, in the hope of stimulating further study and discussion.
The most noticeable alteration on the maternal side of the placenta is a thinning of the uterine epithelium, which is reduced to one-third of its original height by the 300th day of pregnancy (see Samuel et al., 1975 
